Background: Diarrhoea is the second leading cause of childhood mortality in children under five years old. Water is a major contributing risk factor for this disease that is a common illness and a global killer. Material and Methods: Water samples from different areas of Karachi were collected and were processed by MPN technique to evaluate the presence of microbiological substances. Results: Out of the processed samples, 64% were positive for the presence of mix enteric pathogen from different areas of Karachi; from Bhens colony, 74% were positive for the presence of fecal coli forms, among which 4% were positive for EHEC isolated from storage tank and water tank. Conclusion: The abovementioned results reflect the presence of organisms of public health importance in different sources of drinking water. According to WHO guidelines, there should be zero tolerance of these organisms in water.
Introduction
Worldwide 1.1 billion people lack access to improved water supplies and 2.4 billion do not have access to sanitation services while hundreds of millions rely on unimproved water supplies that are not safe because of microbial or chemical contamination [1] .
Diarrheal diseases are infections caused by a group of bacterial, viral and parasitic organisms and the second leading cause of death in children under five years old, responsible for killing around 760,000 children every year [2] [3] . Children who are malnourished or immune compromised are at high risk of life-threatening diarrhea. The mode of transmission of such pathogens is food and water sources contaminated with human and animal feces. Most common source of entry is sewage, septic tanks and latrines [4] [5].
Approximately 25% Karachi's total population of 16 million people lives below the poverty line. Overcrowding, poverty and low socio economic status, frequent episodes of illness, poor sanitation and hygienic practice, use of contaminated drinking water and food, limited access of populations to their basic needs and high number of reported diarrheal cases from these areas were the major reasons to conduct this study in those areas. Unfortunately, environmental factors, diseases, inadequate sanitation and lack of safe drinking water even make the living condition worse in above mentioned study areas. Due to all of the above mentioned factors, the increase number of reported cases from these areas was the major reason to conduct this study there to relate the relationship of drinking water with waterborne diseases [6] [7] [8] .
Public and environmental health protection requires safe drinking water, which means that it must be free of pathogens. Among the pathogens disseminated in water sources, enteric pathogens are the ones that are most frequently encountered [6] . As a consequence, sources of fecal pollution in waters devoted to human activity must be strictly controlled. Enteric pathogens, such as Escherichia coli O157:H7, are generally present at very low concentrations in environmental water within a diversified micro flora [2] . Food is another major cause of diarrhea when it is prepared by water stored in unhygienic conditions. Water can contaminate food during irrigation. Fish and seafood from polluted water may also contribute to the disease.
In developing countries, children under five years old experience three episodes of diarrhea on average every year. Each episode deprives the child of the nutrition necessary for growth. Infection is more common when there is a shortage of adequate sanitation and hygiene and safe water for drinking, cooking and cleaning. Interventions to prevent diarrhea, including safe Diarrhea, can be treated with a solution of clean water provision [7] .
In a local study conducted presence of trace metals (nickel, copper, chromium, lead, cobalt, manganese and iron) was confirmed in drinking water samples when the concentration of metals was compared with the World Health Organization (WHO) drinking water quality guideline values, reflecting the adverse health effects to the inhabitants of Karachi due to the oral ingestion and dermal absorption of water containing these metals [9] . Another study says that microbial and chemical pollutants are the main factors responsible exclusively or in combination for various public health problems due to violation of standards set by WHO of drinking water quality in Pakistan [10] .
The present study is designed to have a demographic survey of the portability of drinking water in a metropolitan city, Karachi. This study was aimed to investigate the common sources of fecal contamination in drinking water. This study has helped us to design a few recommendations to avoid this waterborne deadly disease.
Methodology

Inclusion Criteria
Random selection of local water source used for human and animal consumption in the above mentioned localities, samples were un-boiled un-chlorinated
Exclusion Criteria
Any bottled water available in market as well chlorinated and boiled water samples were excluded.
Informed consent
Meeting was scheduled with every individual participant whose water source was selected and informed consent was read aloud.
Ethical consideration included informed consent form provided participants with an overview of the study objectives. The right of the participants to refuse to answer any questions, as well to end the interview at any time was briefed, before inclusion in the study. Every subject had been informed about the procedure of collecting water samples in the meeting.
Administration of Questionnaire
Eligible candidates were first briefed about the objectives of the study followed by face to face interview.
Data Collection Instrument
Questionnaire included socio economic status and personal information questions as well set of questions to predict the contributing factors towards the objectives of the study. The following principal variables were included. Use of un-boiled/un-boiled drinking water, socio economic living conditions, water source, and cleaning procedure and duration of storage tank at the time of interview.
Debriefing and Referrals
After the completion of interview, a debriefing session was held with participants to allow the interviews to respond to any question that the participants may have had. Information was also provided to participants during this session on the mode of transmission as well prevention and contributing factors of diarrheal infection due to use of contaminated water. All participates were referred to the lab for collection of reports after evaluation of water samples.
Water Collection and Laboratory Processing
Following areas were selected for the study after being constantly reported for high number of diarrheal cases by the residing population during another surveillance to evaluate water as contributing factor for the disease. About 50 water samples from different sources and places of Karachi and 50 samples from Bhens coloney used for humans and animals consumption were selected with in the period of five months started from May 2015 till Sep 2015. Water samples from areas of Karachi including Landhi, orangi, Layari, LaloKheet, Sohrabgoath, slum Areas of Gulshan e-Iqbal, Sheer shah, Nazam-e-Abad and Malir were collected. Sterile plastic bottle in duplicates were filled with sample, placed it in a box with ice packs and brought it to IIDRL [Immunology nd infectious diseases reference laboratory] at the university of Karachi. Within 24 hours of collection, water samples were processed by MPN technique to evaluate the load of microorganism.
Water samples from municipal tap water, storage tanks, water carry tanks, water cooler and also include public filter plants of the locality were included. These are all sources that are being used by local population for drinking purpose. Water sample that is chlorinated, boiled or branded bottle water available in the locality were excluded and not processed in this study.
Water Culture by Multiple Tube/MPN Technique
Coliform examination consists of the inoculation of measured volumes of water into tubes of MacConkey Broth (Purple) which are incubated at 35˚C for 48 hours. Volumes for inoculation are one 50 ml, five 10 ml and five 1ml quantities of water-50 ml and 10 ml amounts being added to their own volume of double-strength Mac Conkey broth, while the 1 ml amounts are each added to 5ml of single-strength. Water samples from fifty different areas of Karachi city were collected in duplicate and transported in sterile water containers to the lab within 12 hours of collection. In MacConkey Broth Acid formation is indicated by yellow colorations of the broth, and gas formation is indicated by an amount of gas at least sufficient to fill the concavity at the top of the Durham tube. From the number of tubes showing the presence of acid and gas, the most probable number of [presumed] coliform bacteria present in 100ml of the original water may be estimated by reference to probability tables.
For the differential coliform test, each MacConkey tube showing acid and gas is then subcultured into a fresh tube of MacConkey Broth and incubated at 44˚C. Formation of gas within 48 hours is practically specific for Escherichia coli and indicative of fecal pollution of the original water sample. Organisms were processed for the identification by conventional methods using biochemical reactions. Gram staining was done from these lactose fermenting and non fermenting colonies and the isolates were found to be gram negative straight rods [1] . The strains were further identified on the basis of motility, Indole, MR , VP , Citrate, Urease, Oxidase Melanin and gas production from glucose were labeled according to specific reactions [2] Table 2 ).
The positive samples were further processed for the presence of EHEC isolates and 2 samples were positive for EHEC. They were isolated from storage tank and water carry tank. This high level of contamination clearly showed how diarrheal pathogens act as major contributing factor in spread of diarrhea through water sources. conducted to a short period of time during summer season, in order to get clear and perfect view of the worse situation, while the study duration should be expended to at least one year to depict seasonal variation as well as co-relation with spread of diseases.
More samples from different sources and areas should be included to avoid limitations of study. In spite of all above mentioned factors it was found that there was lack of awareness about these water borne infections and importance of boiled water for human health. Government should promote national policies and investments that support case management of diarrhea and its complications. Government also needs to make sure the access to safe drinking-water and sanitation in the country. Research should be to develop and test all possible water sources in order to elevate hospitalization burden due to diarrhea where water is involved as contributing factor in the spread of diarrhea. It is needed to build capacity in implementing preventive interventions, including sanitation, source water improvements, and household water treatment and safe storage.
